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IN THE CLAIMS 

Please amend the claims as follows. 

1 . (Currently Amended) A device configured to be coupled to a heart, tho hoart having a 
first chamber and a oecond chamb e r, the device comprising: 

an exciter to generate a current field in the heart; 

a first pair of electrodes coupl e d to th e first chamber of the heart ; 

a second pair of electrodes coupled to the s e cond chamb e r of the h e art ; and 

a processor coupled to the first pair of electrodes and the second pair of electrodes and 
adapted to generate first impedance information as a fimction of a first voltage received by the 
first pair of electrodes in response to the current field, generate second impedance information as 
a fiinction of a second voltage received by the second pair of electrodes in response to the current 
field, determine a first ventilation rate using the first impedance information, determine a second 
ventilation rate using the second impedance information, id e ntify a relationship botwoon tho first 
v e ntilation rate and th e s e cond v e ntilation rat e , and gen e rat e a code as a function of the 
r e lationship b e twee n , and compare the first ventilation rate [[and]] to the second ventilation rate 
to determine whether the first ventilation rate differs firom the second ventilation rate . 

2. (Currently Amended) The device of claim 1 wherein the processor gen e rates is adapted 
to generate an error code if the first ventilation rate differs fi-om the second ventilation rate. 

3. (Currentiy Amended) The device of claim 1 wherein the processor is adapted to 
alternately monitors monitor the first pair of electi-odes and the second pair of electrodes. 

4. (Currently Amended) The device of claim 1 further including a therapy circuit coupled 
to the processor wherein the therapy circuit deliv e rs is adapted to deliver a therapy as a function 
of th e code using a result of comparing the first ventilation rate to the second ventilation rate . 



5. 



(Original) The device of claim 4 wherein the therapy circuit includes a pulse generator. 
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6. (Original) The device of claim 1 wherein the processor includes a filter to pass 
frequencies in a ventilation band. 

7. (Currently Amended) The device of claim 1 further including an accelerometer coupled 
to the processor and adapted to provide an acceleration signal and wherein th e code is gen e rat e d 
n s .1 fiinction of th e acceleration signal the processor is adapted to cross check the first ventilation 
code and the second ventilation code with the acceleration signal . 

8. (Canceled) 

9. (Currently Amended) The device of claim [[1]] 7 wherein the processor gonorat e o is 
adapted to generate a v e ntilation signal bas e d on th e cod e and pacing rate using impedance 
information selected from one of the first impedance information and the second impedance 
information using a result of comparing the first ventilation rate to the second ventilation rate 
and a result of cross checking the first ventilation code and the second ventilation code with the 
acceleration signal . 

10. (Canceled) 

1 1 . (Currently Amended) An implantable system configured to be coupled to a heart in a 
thorax, the system comprising: 

a plurality of sensors, each sensor adapted to sense a thoracic parameter and provide a 
signal, the plurality of sensors including a first ventilation sensor adapted to sense a first 
impedance associated with a first chamber of the heart in the thorax and a second ventilation 
sensor adapted to sense a second impedance associated with a second chamber of the heart; 

a therapy circuit adapted to deliver therapy to the heart; and 

a processor coupled to each sensor of the plurality of sensors and coupled to the therapy 
circuit and wherein the processor is adapted to e valuat e tho signal received from e ach sensor and 
nnlrnlnt a n rnnfidence l e v e l ar. a function of th e signal rec e ived from each sensor compare the 
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signals received from the plurality of sensors and adjust a pacing rate using a result of the 
comparison . 

12. (Original) The system of claim 1 1 wherein the plurality of sensors includes an 
acceleration sensor. 

1 3 . (Original) The system of claim 1 1 further including an excitation circuit coupled to the 
heart and adapted to provide a transthoracic current field. 

14. (Currently Amended) An implantable system configured to be coupled to a heartrfee 
feewt having a first chamber and a second chamber, the system comprising: 

a first sensor to provide a first signal representativ e indicative of a first ventilation rate 
derived fi-om the first chamber of the heart; 

a second sensor to provide a second signal representative indicative of a second 
ventilation rate derived from the second chamber of the heart; and 

a processor coupled to the first sensor and coupled to the second sensor and adapted to 
determine a first ventilation rate using the first signal, determine a second ventilation rate using 
the second signal, and id e ntify a r e lationship determine a difference between tiie first ventilation 
rate and the second ventilation rate and gen e rate a cod e as a fimction of the r e lationship . 

15. (Original) The system of claim 14 wherein at least one sensor of the first sensor and the 
second sensor includes a fransthoracic impedance sensor. 

1 6. (Original) The system of claim 14 wherein at least one sensor of the first sensor and the 
second sensor includes a pair of excitation electrodes and a pair of sensor electrodes. 

17. (Original) The system of claim 14 fiorther including an activity sensor coupled to the 
processor to provide an activity signal based on a detected physical activity. 



18. 



(Original) The system of claim 17 wherein the activity sensor includes an accelerometer. 



AMENDMENT AND RESPONSE UNDER 37 CFR § 1 .1 16 - EXPEDITED PROCEDURE Page 6 

Serial Number: 1 0/696,729 279.652US1 
Filing Date: October 29, 2003 

Title: CROSS-CHECKING OF TRANSTHORACIC IMPEDENCE AND ACCELERATION SIGNALS 

1 9. (Currently Amended) The system of claim 1 4 further including a therapy circuit coupled 
to the processor and wherein the therapy circuit dolivero is adapted to deliver a therapy as-a 
function of th e cod e using the difference between the first ventilation rate and the second 
ventilation rate . 

20. (Original) The system of claim 1 9 wherein the therapy circuit includes a pulse generator. 

2 1 . (Currently Amended) An implantable device comprising: 
an excitation channel to generate a current field in a heart; 

a first impedance sensor to generate a first impedance signal based on a first voltage 
associated with a first chamber of the heart; 

a second impedance sensor to generate a second impedance signal based on a second 
voltage associated with a second chamber of the heart; 

a first accelerometer to generate a first acceleration signal based on a detected 
acceleration associated with the heart; 

a signal processor coupled to the first impedance sensor and adapted to generate a first 
ventilation signal using the first impedance signal and coupled to the second impedance sensor 
and adapted to generate a second ventilation signal using the second impedance signal ; and 

a processor adapted to receive the first ventilation signal, the second ventilation signal 
and the first acceleration signal and adapted to generat e a cod e based on a d e tected similarity 
betw ee n cross check the first ventilation signal[[,]] md the second ventilation signal [[and]] witii 
the first acceleration signal. 

22. (Original) The implantable device of claim 21 wherein the first accelerometer has a first 
axis of sensitivity and further including a second accelerometer having a second axis of 
sensitivity wherein the first axis intersects the second axis and fiuther wherein the processor is 
adapted to receive the second acceleration signal. 
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23 . (Original) The implantable device of claim 2 1 further including a telemetry circuit 
coupled to the processor and adapted to commimicate with a remote programmer. 

24. (Currently Amended) The implantable device of claim [[21]] 22 wherein tho codo io 

g o ncratcd as a function of the first v e ntilation signal and the first acc o lcration signal at a first 
time and wh e r e in the code is gen e rat e d as a fiinction of tho second v e ntilation signal and th e first 
acceleration signal at a second tim e , wher e in th e first time is prior to the second time fee 
processor is adapted to cross check the first ventilation signal and the second ventilation signal 
with the second acceleration signal . 

25. (Cixrrently Amended) A method comprising: 

receiving a first signal roprosentative indicative of a first ventilation rate derived firom a 
first chamber of a heart; 

receiving a second signal roprosentativ e indicative of a second ventilation rate derived 
firom a second chamber of the heart; 

identifying a first r e lationship b e tw ee n comparing the first ventilation rate [[and]] to the 
second ventilation rate; and 

gnnBrnting a code as a function of th e first r e lationship adjusting a pacing therapy using a 
result of comparing the first ventilation rate to the second ventilation code . 

26. (Original) The method of claim 25 wherein at least one of receiving the first signal and 
receiving the second signal includes receiving an impedance signal. 

27. (Original) The method of claim 25 further including receiving an acceleration signal 
based on a detected acceleration and wherein the code is generated as a function of the detected 
acceleration. 



28. (Currently Amended) The method of claim 25 further including dolivoring th o rapy 
selected as a function of th e cod e adjusting a pacing rate using a difference between the first 
ventilation rate and the second ventilation rate . 
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29. (Currently Amended) An implantable system configured to be coupled to a hearts-fee 
heart having a first chamber and a second chamber, the system comprising: 

a first sensor adapted to provide a first impedance signal for the first chamber of the 

heart; 

a second sensor adapted to provide a second impedance signal for the second chamber of 
the heart; and 

a processor coupled to the first sensor and coupled to the second sensor and adapted to 
determine a first ventilation rate using the first impedance signal and a second ventilation rate 
using the second impedance signal and fiirther adapted to id e ntify a similarity b e tw ee n determine 
whether the first ventilation rate [[and]] substantiallv differs fi-om the second ventilation rate and 
stor e a cod e having a valu e bas e d on the similarity . 

30. (Original) The system of claim 29 wherein the first sensor includes a pair of excitation 
electrodes coupled to the first chamber. 

3 1 . (Original) The system of claim 29 wherein the first sensor includes a pair of sensor 
electrodes coupled to the first chamber. 

32. (Original) The system of claim 29 further including a filter to pass the first impedance 
signal and the second impedance signal. 

33 . (Currently Amended) The system of claim 29 fiirther including a therapy circuit coupled 
to the processor wherein the therapy circuit is adapted to deliver therapy as a fimction of the cod e 
a difference between the first ventilation rate and the second ventilation rate . 

34. (Currently Amended) The system of claim 33 wherein the processor is adapted to 
provide a first therapy signal to the therapy circuit when the similarity e xists first ventilation rate 
does not substantiallv differ fi-om the second ventilation rate and adapted to provide a second 
therapy signal to the therapy circuit when the similarity does not e xist first ventilation rate 
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substantially differs from the second ventilation rate and further wherein the therapy circuit 
delivers a first therapy regimen when the first therapy signal is received and a second therapy 
regimen when the second therapy signal is received. 

35. (Currently Amended) The system of claim 29 further including [[an]] a first 
accelerometer coupled to the processor and adapted to provide [[an]] a first acceleration signal 
and wherein the processor is adapted to select the valu e one of the first ventilation rate and the 
second ventilation rate based on the first acceleration signal when the similarity does not exist 
first ventilation rate substantially differs from the second ventilation rate . 

36. (Currently Amended) The system of claim [[29]] 35 fiirthor including a first 
acc o lerometer coupl e d to the proc e ssor and wherein the first acc e leromet e r is adapted to provid e 
a first acceleration signal and wherein the processor is adapted to select the valu e one of the first 
ventilation rate and the second ventilation rate based on a comparison by cross checking effee 
first acc e leration signal and the first ventilation rate and the second ventilation rate with the first 
acceleration signal . 

37. (Currently Amended) The system of claim 36 wherein the first accelerometer has a first 
axis of sensitivity and further including a second accelerometer coupled to the processor to 
provide a second acceleration signal, the second accelerometer having a second axis of 
sensitivity and wherein the first axis intersects the second axis and the processor is adapted to 
select th e value one of the first ventilation rate and the second ventilation rate bas e d on a 
comparison by cross checking of th e second acc e lerom e t e r signal and the first ventilation rate 
and the second ventilation rate with the first acceleration signal and the second acceleration 
signal . 

38. (Currently Amended) A method comprising: 

receiving a first signal from a first sensor and a second signal from a second sensor, the 
signals based on activity of a heart; 

comparing the first signal and the second signal; 
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if a similarity is d e t e cted in the comparing, th e n deUvering a first therapy regimen to the 
heart if the first signal is not substantially different fi-om the second signal ; and 

if th e similarity is not d e t e ct e d in tho comparing, receiving a third signal bas e d on 
indicative of activity of the heart and delivering a second therapy regimen to the heart if the first 

signal is substantially different from the second signal the third signal received fi-om a third 
sensor an accelerometer, [and] the second therapy regimen selected as a fimction of the third 
signal. 

39. (Original) The method of claim 38 wherein the second therapy regimen is selected as a 
fimction of a signal selected firom the first signal and the second signal. 

40. (Original) The method of claim 38 wherein receiving the first signal and the second 
signal includes receiving a first ventilation signal associated with a first chamber of the heart and 
a second ventilation signal associated with a second chamber of the heart. 

41. (Canceled) 

42. (Original) The method of claim 38 wherein receiving the first signal and the second 
signal includes receiving a first acceleration signal associated with a first accelerometer having a 
first axis of sensitivity and a second accelerometer signal associated with a second accelerometer 
having a second axis of sensitivity that intersects the first axis, the first accelerometer and second 
accelerometer responsive to accelerations associated with the heart. 

43. (Original) The method of claim 42 wherein receiving the third signal includes receiving 
a ventilation signal from a chamber of the heart. 



44. (Currently Amended) The method of claim 38 wherein comparing the first signal and the 
second signal includes comparing [[a rate]] ventilation rates . 
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45 . (Original) The method of claim 3 8 wherein comparing the first signal and the second 
signal includes calculating a correlation coefficient. 

46. (Previously Presented) A method comprising: 

receiving a plurality of input signals corresponding to two or more chambers of a heart, 
the plurality of input signals including a first ventilation rate derived from a first impedance 
associated with a first chamber of the heart and a second ventilation rate derived fi-om a second 
impedance associated with a second chamber of the heart; 

using a processor to detect a similarity between signals of the plurality of input signals 
including at least the first ventilation rate and the second ventilation rate; and 

delivering therapy to the heart based on the detected similarity. 

47. (Original) The method of claim 46 wherein receiving a plurality of input signals includes 
receiving a first accelerometer signal fi-om a first accelerometer, the first accelerometer disposed 
proximate the heart. 

48 . (Original) The method of claim 47 wherein receiving a plurality of input signals includes 
receiving a second accelerometer signal fi-om a second accelerometer, the second accelerometer 
disposed proximate the heart, the first accelerometer having a first axis of sensitivity and the 
second accelerometer having a second axis of sensitivity and wherein the first axis intersects the 
second axis. 

49. (Previously Presented) The method of claim 47 wherein delivering therapy includes 
dehvering a first therapy regimen if the similarity exists in the first ventilation rate and the 
second ventilation rate and dehvering a second therapy regimen if the similarity does not exist in 
the first ventilation rate and the second ventilation rate. 



50. (Original) The method of claim 49 wherein receiving the plurality of input signals 
includes receiving an acceleration signal and wherein delivering a second therapy regimen 
includes selecting a therapy regimen based on the acceleration signal. 
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5 1 . (Original) The method of claim 46 wherein receiving a plurality of input signals includes 
generating an excitation current field using a first electrode pair and sensing a voltage using a 
second electrode pair. 

52. (Original) The method of claim 46 wherein determining therapy includes selecting the 
therapy and wherein using the processor to compare each input signal includes identifying an 
inappropriate input signal in the plurality of input signals and wherein delivering therapy 
includes de-emphasizing the inappropriate input signal in selecting the therapy. 

53. (Previously Presented) A system configured to be coupled to a thorax including a heart, 
the system comprising: 

means for generating a current field in the thorax; 

means for generating a first ventilation signal based on a first transthoracic impedance 
measured by a first pair of electrodes responsive to a first chamber of the heart in the thorax; 

means for generating a second ventilation signal based on a second transthoracic 
impedance measured by a second pair of electrodes responsive to a second chamber of the heart; 

first accelerometer means adapted to be coupled to the heart and adapted to provide a first 
acceleration signal as a fiinction of a sensed acceleration associated with the heart along a first 
axis; 

processor means coupled to the means for generating the first ventilation signal and 
coupled to the means for generating the second ventilation signal and coupled to the first 
accelerometer means and adapted to generate a code as a fimction of a detected similarity 
between the first ventilation signal, the second ventilation signal and the first acceleration signal; 
and 

therapy means coupled to the processor means and adapted to deliver therapy to the heart 
as a fimction of the detected similarity. 



54. (Original) The system of claim 53 fiirther including a second accelerometer means 
coupled to the heart and adapted to provide a second acceleration signal as a fimction of a sensed 
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acceleration associated with the heart along a second axis, wherein the first axis intersects the 
second axis. 



55. (Original) The system of claim 53 further including telemetry means coupled to the 
processor means and adapted to communicate with a remote programmer. 



